Background: Maternal depression has been found to be associated with increased diarrheal incidence and childhood malnutrition. Objective: The purpose of the present study was to observe whether the SelfReporting Qustinative (SRQ-20) questionnaire was sensitive enough to pick-up the depressive symptoms of mothers in the urban slum community. Methodology: This was a pilot study in a Dhaka Shantytown and women were interviewed to examine the relationship between maternal depression and their children's diarrheal morbidity. In addition to other socio-demographic information, the Self-Reporting Questionnaire (SRQ-20) was used to screen for maternal depression. Result: A total number of 55 women were interviewed to examine fifty-one percent of mothers scored within the high-risk psycho-morbidity group, suggesting depression. High SRQ scores significantly correlated with poor marital relationships (Regression coefficient ± standard error =-0.624+0.225, p=0.008; 95%CI:-1.076, -0.172). High-risk mothers breastfed for a shorter duration than low-risk mothers (3.4 vs. 4.4 months, p=0.35) and their children had more diarrheal episodes (2 episodes vs. 1, p=0.18), although these differences did not show statistical significance. Conclusion: Depression is common among mothers in urban slums and that a well-designed large study is required to further explore the provocative relationship between maternal depression and child diarrhea with subsequent malnutrition to improve the quality of life of those at risk. [J Shaheed Suhrawardy Med Coll, 2013;5(1):14-20] 
Introduction
Postpartum depression is a common illness that has a deleterious effect on maternal health as well as childcare and health. One of the pathways by which poor maternal health and depression leads to poor child health is inadequate breastfeeding which leads to a weakened immune system and thus, poor protection against infectious illnesses. Exclusive breastfeeding requires good health of a mother to fulfill her role as the source of nutrition for the child 1 . A qualitative systematic review of literature suggests that women with depressive symptoms in the early postpartum period may be at increased risk for negative infant feeding outcomes including decreased breastfeeding duration, increased breastfeeding difficulties and decreased levels of breastfeeding self-efficacy 2 . Similarly, socioeconomic status of a mother and her family has also been shown to have a significant impact on the mother's breastfeeding habits and her child's overall health. Flacking Association between Child Diarrhea and Maternal Depression summed to produce a "housing index" based on construction of roof wall and floor of the house. A "crowding index" was also calculated as the number of people living in a home divided by the number of rooms in the house. Breastfeeding practices were noted down by asking the mother if exclusively breastfeeding of the child was done and for how many months. This was to determine the number of mothers who had followed the WHO's recommendation to exclusively breastfeed the first six months and also later to see if there was a correlation between postpartum depression and early weaning 8 . WHO definitions was used to categorize the feeding habits of the mothers as exclusive breastfeeding, predominant breastfeeding, and partial breastfeeding 9 . The mother was also asked to give a short narrative about the breastfeeding experiences including the motivations to breastfeed, knowledge about its benefits, use of pre-lacteals and problems encountered. Diarrheal morbidity was characterized based on duration of an episode, frequency in the past year of the child's life and whether or not the child had to go to a hospital for care and/or get medical treatment. A single diarrheal episode was defined as an episode separated from another by at least 3 diarrhea-free days. The SRQ was designed to be a selfadministered survey. However, since most of the mothers were illiterate, this method of administration was not possible and the questions were read to them. All mothers were also asked to describe their relationships with their husband and mother-in-law using both a Likert scale to a given statement where higher scores indicated better relationship and also by giving an open response. Weights of all the enrolled children were measured by electronic or beam scales, which were precise to 10 g (UNICEF Uniscale, SECA Gmbh & Co., Hamburg, Germany). Locally manufactured, collapsible length boards, which were precise to 1 mm, were used to measure recumbent length of the children. Weight and length measurements were converted to weight-for-age (WAZ), length-for-age (LAZ), weight-forlength (WLZ) and BMI-for-age (BMIZ) Z-scores according to the new WHO child growth standards. To assess the clarity and flow of this survey, mock interviews on five mothers from the Mirpur site and the ICDDR, B Nutrition Unit were administered to assess the extent to which the mother is able to understand and answer questions and identify questions and/or translations with a problem. This study was approved by the Ethical Committee of Sir Salimullah Medical College and Ethical and Research Review committees of ICDDR, B. Statistics were done with the SPSS 19.0 (SPSS Inc, Chicago). Initially, descriptive analyses were performed to check distribution of data. All data were checked for normality. Partial correlation controlling for age and sex was conducted to see the relationship of socio-demographic factors with exposure like maternal depression and outcome variables like diarrheal episodes and duration of EBF. Group differences were tested by independent sample t-test and ANOVA for continuous variables and Chi-square test for categorical variables. Finally, in the multiple linear regression analyses, between the mother's mental health and her child's diarrheal status in a developing country setting where poverty is highly prevalent.
This pilot study, as a part of a larger study, attempts to observe whether the SRQ-20 questionnaire is sensitive enough to pick -up the depressive symptoms of mothers in the urban slum community. During adaptation of the questionnaire, we also took the opportunity to see the specific health and demographic indicators of the mother that may affect her ability to properly feed her child and its consequences on the diarrheal incidence in her child. These variables include presence of depression, socioeconomic status, and obstetric history. The purpose of the study was to observe the impact of a mother's mental health on child feeding practices as an indicator of child rearing practices and the diarrheal outcomes of the child.
Methodology
This was a cross sectional study conducted from July 2009 to December 2009. Mothers were selected from a community in a shantytown of the Mirpur of Dhaka. Most of the women interviewed were housewives and many were also weavers of cloths. Their husbands were generally doing manual labor jobs or were rickshaw wallahs (pullers), or were unemployed. Mothers aged 18-35 years old, who were in apparent good health, and with a child less than 2 years of age residing in a section of Mirpur slum were included in the study. Seventy mothers were identified by female community health workers who keep a running census of the Mirpur site. Using the census list, mothers were approached door-to-door and if interested were read a verbal consent form. Once the mother agreed to participate, they were interviewed about their socio-demographic information, feeding practices and infant morbidity. Afterwards, they were given a time in which they could come to the site office and they were asked about their marital relationship and screened for depressive symptoms. The instrument had questions regarding demographics and brief obstetric history of mother, socioeconomic status, breastfeeding practices and information on child morbidity the Self-Reporting Questionnaire-20 (SRQ-20), questions regarding their relationships with their husband and motherin-law and anthropometry of the children. The instrument was translated from English to Bangla at the ICDDR,B and was made culturally relevant. The entire structured interview was administered by trained psychologists from the ICDDR,B having inter-observer reliability r=0.85 to 0.90. Mother's age, highest level of education attained by years of schooling, marital status and obstetric information are elicited. A brief account of the living conditions of the mother and her family were taken during the initial visit during recruitment if the mother wished to join the study. Measures included number of people living in the house, size of the house, water supply and treatment (if any), type of sewage system and type of material used in construction of the house. Materials used for house construction were had SRQ-20 scores of 7 and above. More than half (65.5%) of the women said they were satisfied with their marital relationship while 50.5% described their relationships with. In the open-response section of these questions, a number of women who described their relationships as "good" or "very good" stated that they were verbally or physically abused by the family member but did not think that warranted a lower score. "Yes, he beats me…but I don't think that's significant," one woman explained. Table 2 : Socio-demographic factors correlated with maternal depression, diarrheal episodes and duration of EBF, controlling for age and sex of child *p value = 0.05; **p value = 0.01; EBF= Exclusive Breastfeeding; Crowding Index=number of people/no of room; *Full term Child=at Delivery >37 gestational weeks (term=1/preterm=2); SRQ= Self-Reported Questionnaire all the variables were significantly different between the groups and were correlated with exposure and outcome variables.
Results
Seventy mothers were invited to participate and 55 gave informed consent. Five of the seventy mothers (7.0%) refused to participate. This study was conducted during the rainy season and the heavy rains were cited as a primary reason deterring mothers from walking to the office for the latter half of the interview. Ten mothers (14.0%) were lost to follow-up. The highest level of education attained for 72.7% of participants was the completion of primary school. About 74.0% of the women in the study did not complete secondary school. All of the women were married. Obstetric history showed that more than two third of the women had given birth in their homes; the rest gave birth in a hospital or community clinic. In terms of socioeconomic status (Table  1b) , the majority of women lived in households of 3-5 people in a one-bedroom home. Most of the houses were constructed partly with concrete and partly with tin and/or bamboo. Nine mothers (16.4%) did not treat their water for bacterial contamination. The majority of those who did treat their water did so by boiling. The living conditions were generally the same among all the women interviewed due to the fact that they all lived in the same neighborhood and that each set of four or five homes (single rooms) would share a communal bathroom and stove. Each row of houses had communal water supplies; a minority of the households had private water supplies (called tubewell). Table 1c provides information about breastfeeding in this population: 80.0% of mothers exclusively breastfed for any given amount of time; 56.8% breastfed for the ideal 6 months. Only one mother reported that she continued exclusive breastfeeding for 12 months: this was excluded from the analyses as an outlier. Forty-two percent of mothers gave their child honey, sugar or mustard oil before breastfeeding on the day of their birth. The vast majority of mothers said they were satisfied with breastfeeding, noting that it was the most available and inexpensive option-"formula is too expensive" and those they were told "it is good for brain development". Only a few mothers complained they had occasional breast pain. Those that were unsatisfied with breastfeeding explained that they "did not have enough milk" and that their "baby does not latch on my milk." Table 1d shows that more than half of the children in the study had at least one episode of diarrhea in the past year: 60% had more than two episodes in the past year. One mother reported that her three-month old child had persistent diarrhea.
It was suspected that this is not a case of infectious diarrhea but more likely a malabsorption syndrome or enzyme deficiency. The majority of children (80%) who experienced diarrhea were not sick enough to get admitted to a hospital but were seen as an outpatient and got medical treatment for it (93.7%). Women at high risk for psychometric morbidity were found in a high percentage and 50.9% of women 11 . This instrument has been used in other studies in Bangladesh 12 and a cut-off point of 7 points was used for high-risk psychiatric morbidity 13, 14 . The SRQ has been used in many developing countries to screen for maternal depression 15 . In China, the ideal cut-off point has been established to be 6/7 with 93% sensitivity and 62% specificity 16 . The SRQ is comparable and in some studies performs better than the Edinburgh Postpartum Depression Scale, another commonly used screening instrument and has been shown to be sensitive in picking up postpartum depression 17, 18, 19 . WHO stardard 20 was taken for mesuremmtay WAZ, LAL, WLZ & BMIZ. The high SRQ scores that were obtained in this study are interesting to note, even though these were not significantly correlated with the mothers' breastfeeding and diarrheal incidence of the child. The percentage of mothers who scored within the high-risk psychomorbidity, particularly depressive symptoms, is similar to the report published from Matlab, a rural district in Bangladesh: 52% of mothers screened positive for depression in one study 21 . Although it was found the children of highly depressed mothers tended to be exclusively breastfed for shorter time and suffered from more diarrheal episodes (fig 1) , thes statistical significancte in these numbers as previous studies have found 22, 23 . The fact that who scored high on the SRQ-20 are not necessarily suffering from postpartum depression, but from a milder, chronic form of depression or dysthymia. It may also be due to recall bias of the diarrheal information that was collected.
Although the women were not asked they were capable of caring for their children or had thoughts of hurting their children the most clear examples of postpartum depression 24 or systematically assessed for their functionality, there was no mention of this in the interviews and no evidence of it during observations in the home and the office. Postpartum depression typically occurs within the first 2 weeks to 6 months after delivery, most symptoms of which resolve within one year 25 . The average age of the children surveyed was 13 months, which is more than 6 months past the typical peak period of postpartum depression. Thus, mothers who may have had PPD may have been missed due to the timeline of the study. A recent study showed that women with prenatal depressive symptoms were roughly twice as likely to formula-feed as breastfeed but depressive symptoms were not associated with failure of initiating breastfeeding 26 . This supports this argument that the depression that the mothers in this study experience is a mild form that when faced with their economic pressures, has no impact on their breastfeeding preferences. It was evident that their impoverished economic environment and the harmful relationships commonly seen with their husbands had the largest toll on their psychometric morbidity. This may be an example of adaptation; mothers often stated that they had no other alternative to breastfeeding because even if they didn't want to breastfeed, they could not afford formula.
Finally, the sample size may have affected the final results. The study likely included mothers who were affected by Table 2 shows partial correlations (controlling for child's age and sex) of different socio-demographic and maternal factors with depression and outcome variables (breast feeding duration and child's diarrheal episodes). Significant correlations were found with diarrheal incidence and exclusive breastfeeding duration. An obstetric history of abortions (irrespective of type or number of abortions) significantly correlated with the number of diarrheal episodes in the child. The more children the woman had, the less number of episodes of diarrhea the child experienced. Additionally, pre-term children were more likely to not have been exclusively breastfed than their full-term counterparts and when they were, it was for a shorter duration. If the mother had a history of a chronic illness, the child was also more likely to have had diarrhea than a child of a healthy mother (p-value >.05). This study found no significant associations found between maternal depression and the two outcomes like breastfeeding habits and diarrheal incidence.
When analyzing for independent determinants of high SRQ scores, i.e. high risk psychometric morbidity, the quality of the relationship the woman had with her husband was the sole significant factor; the worse the marital relationship was, the higher the SRQ score. Nonetheless, this did not significantly impact on breastfeeding or morbidity outcomes.
When it was grouped the mothers into high (SRQ score > 7) and low (SRQ score <7) risk psycho-morbid group, it was found that high-risk mothers tended to breastfeed for shorter duration compared to low risk mothers. Similarly, the children of high-risk mothers suffered from more episodes of diarrhea compared to children of low-risk mothers (Figure 1 ): an average of 1.9 episodes compared to 0.9 episodes (p-value >0.05, non-significant result).
Multiple regression analysis to find independent variables affecting each outcome after controlling all the sociodemographic variables that had significant correlation with both exposure (depression) and outcome variables like exclusive breast feeding and diarrheal episode. Using episodes of diarrhea as the outcome, it was controlled for history of abortion (yes/no), birth order of child, prematurity and for the model using breastfeeding as the outcome, it was controlled for prematurity and exposure to prelacteals. In both models we controlled for relationship of women with their husbands. Table 3 shows that, after controlling for the potential confounders measured, maternal depression had no association with exclusive breastfeeding practices or diarrheal episodes of the child. However, infants' maturity at birth showed independent association with both outcomes and mothers' history of abortion showed independent association with children's episodes of diarrhea only.
Discussion
The SRQ-20, developed by Harding et al 10 , adapted from four psychiatric morbidity instruments, is commonly used in implies that mothers who went through a more invasive abortion (induced or medical) are more likely to have a child with a higher number of diarrheal incidences. This is an indirect effect of a very small sample that cannot be explained by one rationale. Further, no additional information about the reason for the abortion or its outcomes was documented and so no conclusions can justify the statistical finding. The positive correlation between the presence of maternal chronic illness and number of diarrheal episodes in the child once again points to the idea that if a mother's health is compromised in some way, her ability to carry a child to term, uneventful delivery and ability to provide care and nourishment will reflect on the child's health.
The negative correlation between number of siblings and number of diarrheal episodes suggests that the more experienced a mother is in child rearing, the less likely her child will suffer from diarrhea. The socioeconomic data and its correlation with diarrheal incidence and exclusive breastfeeding habits vary with different factors. The above results show a positive correlation between the number of people living in a home and whether a mother exclusively breastfed her child. This might suggest that a larger household contains more experienced elderly figures who encourage the younger generations to breastfeed their child for "good health and nutrition," a statement that was said by many of the mothers interviewed. This hypothesis, however, cannot be assessed because the data of who is currently living in the house were not collected.
The results also show that preterm children were less likely to be exclusively breastfed and experienced more diarrheal episodes. This may suggest that mothers of preterm children suffered from more morbidities and have insufficient breast milk. The decreased likelihood of being exclusively breastfed exacerbates the inherent risk that preterm infants often experience increased morbidity compared to full term infants.
It was also seen that those children who were not given prelacteals were more likely to have been exclusively breastfed. This may be a reflection of a mother's intent to not supplement breast milk even if it means not following cultural customs.
There were some limitations of the present study. The survey relied heavily on the mothers' recall of breastfeeding habits, obstetric history, and diarrheal history of the child. Given that the mother was the source of all information and that depressed patients are more likely to forget things in the past, under-reporting of diarrheal episodes is a real possibility and would bias the study's results towards the null hypothesis. A study assessing parental recall ability of their children's diarrheal incidences found that the recall ability among informants linked to 33 children, who had diarrhea over the preceding four weeks, less than one-third PPD but because the sample size was so small, and the prevalence of postpartum depression is usually around 10-20% 27 , the anticipated effects of PPD were not seen. Another factor that undermines the verity of assessing depression is that the SRQ was administered orally and not self-administered as it is ideally done due to the illiteracy of the majority of the mothers.
Studies in India and Pakistan with larger sample sizes have found that maternal depression is significantly correlated with diarrheal and nutritional status of the child and have consequently identified maternal depression as a risk factor for diarrheal incidence in children 28, 29 . In rural Bangladesh and rural India, studies have also demonstrated that maternal depressive symptoms are correlated with stunting of growth in children 30, 31 . Studies in Jamaica, Ethiopia and Peru showed no significant correlation between maternal depression and child malnutrition 32, 33 . Results similar to those found in India and Pakistan were expected in this study; explanations to account for the observed differences between this study and those of India and Pakistan has been analyged. In assessing factors that had an effect on high SRQ scores, the quality of the marital relationship was the only statistically significant independent variable (B coefficient =-0.624+0.225, p=0.008, 95% CI: -1.076--0.172). The worse the relationship was, the higher the woman's SRQ score that is depressive symptoms. Interestingly, the satisfaction rate of the mother's relationships with her husband (65.5%) was higher than expected when taking into consideration the reality and stories of some of the mothers. One of the observations that were made during fieldwork was the fact that a woman who was experiencing domestic abuse did not see herself as having a "bad" relationship with her husband. When asked, many of the mothers interviewed stated that their relationships with their husbands were very "stable and happy," giving them a score of 5 out of 5. But when asked if they "cry more than usual," as part of the SRQ, they would respond "Yes, when my husband beats me." Women would say that sometimes they were beaten because "my husband thinks I don't do a good job caring for my child" or "when he has a bad day at work." Although the health of the child has not been shown to be affected by the mother's psychological environment and social pressures in this study, medical professionals have a moral obligation to ask about the safety of the mother and her welfare in every clinical encounter.
The correlations that were found between some of the confounding factors and the outcomes of this study are worthy of note. It was shown in Table 2 that there was a positive correlation between having abortions, the number and the type of abortions, with the number of diarrheal episodes the child experienced within the past year. The majority of the abortions these mothers had were spontaneous abortions, with two being induced abortions. The correlation with type of abortion and diarrheal episodes reported the occurrence of diarrhea in their children 34 . Another issue that arose was the definition of a "diarrheal incidence". A concrete definition for the mothers was not provided; rather the mother's impression of what constituted diarrhea was used. To assess the number of episodes, we asked the mothers to differentiate episodes with a 3-day gap in between.
Conclusion
High prevalence of depressive symptoms is observed among mothers of poor urban slums in Dhaka city when assed by SRQ-20. The instrument is user-friendly and mothers understood the questions well. Maternal depressive symptoms show significant association with disturbed marital relationship. It also show that mothers with high depressive symptoms tend to give less care to their children, reflected by lower rate of exclusive breast-feeding practices and higher rate of diarrheal morbidities in children.
